Background Or Objectives: Intimate partner violence (IPV) against women is common globally, and is associated with several adverse consequences. This study provides a comparative analysis of potential regional differences in the association between IPV and knowledge and use of contraceptives within Africa.
Introduction
Intimate partner violence (IPV) is any intimate relationship-based behavior leading to physical, emotional or sexual abuse of individuals involved in the relationship.
1 IPV can affect either women or men in heterosexual or same-sex partner relationships. 2 However, IPV is more commonly perpetrated against females by current or ex-male partners. 3, 4 IPV is one of the commonest forms of abuse affecting women globally. 3, 4 It results in adverse physical, mental, sexual and reproductive, psychological, financial, and other consequences including death for women experiencing such violence.
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Background of the Study
Globally, 13% to 61% of adult women have experienced physical IPV, 3 20% to 75% experienced emotional IPV, 5 and 6% to 59% experienced sexual IPV. 6 Lifetime prevalence of women experiencing either physical, sexual, or both physical and sexual IPV was 15% to 75% between 2000 and 2003. 7 Specifically, within Africa, 13-48% of women experienced physical or sexual IPV across several countries within the continent as reported in studies over the previous decades. 3, 7, 8 Annual cost of IPV against women in the United Kingdom was about £22.9 billion in 2001 9 and £15.7 billion in 2008. 10 In United States (U.S.) IPV cost about $8 billion in 2003. 11 There are no reliably documented global, regional or country level cost of IPV for Africa. Despite widespread IPV, women remain with their abusive partners -as a protective mechanism for themselves and their childrenbecause of fear of reprisal; financial dependence on partner; anxiety over children for those with children; nonexistence of social support; societal stigma related to divorce and losing custody of children as well as expectation of partner changing. 2 Risk factors associated with IPV include intrapersonal factors -including (a) women's low educational attainment, adverse childhood experience of physical and/or sexual abuse, social acceptance of violence, and past exposure to other types of abuse; 4, 6, 12 (b) partner characteristics: partner's young age, low educational attainment, adverse childhood experience of violence, deleterious drug and alcohol use, personality disorders, social acceptance of violence, and past history of IPV. 4, 6 IPV risk factors also include interpersonal risks which comprise of relationship discontent and conflicts, male dominating relationship, financial stress, polygamous relationship, and higher female educational attainment. [4] [5] [6] 13 There are also community-related and societal factors which comprise of poverty, social gender norms/ roles, low female socioeconomic status, weak marital IPV-related legal sanctions, disparaging marriage and divorce laws, weak or nonexistent communityrelated IPV sanctions, social acceptance of IPV as conflict resolution measure, and societal civil instability. 4, 6 Consequences of IPV range from immediate to short and long-term impact on physical, mental, sexual and reproductive health as well as demise of the victim.
1 Reported sexual and reproductive health consequences of IPV on women include difficulty negotiating use of contraceptives or condoms 2, 14, 15 to decreased contraceptive and condom use, 16 unplanned pregnancy, abortion and associated complications, sexually transmitted infections including HIV, complications of pregnancy, urinary tract infections, pelvic inflammatory disease, and sexual dysfunction. 13, 14 Studies on IPV and sexual and reproductive health involving African countries have been part of the broader worldwide studies 14, 16 or focused on only sub-Saharan 17, 18 or individual African countries and not the entire continent. [19] [20] [21] [22] [23] After exhaustive literature search, we were unable to find studies comparing specifically all (combined physical, emotional, and sexual) IPV and contraceptive use within the African regions. The purpose of this study was to provide a comparative view of potential regional differences in the association between IPV as exposure and knowledge and use of contraceptives within Africa as outcomes.
Objectives of the Study
To provide a comparative analysis of potential regional differences in the association between IPV and knowledge and use of contraceptives within Africa.
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Methods

Study Variables
We conducted a multi-country cross-sectional study using data from the Demographic DHS survey typically takes approximately 18-20 months to be completed, and the data collection process involves several steps: survey preparation and questionnaire design based on needs of hostcountry, training field staff and conducting survey through identified individual respondents, data processing and final report preparation. The woman being interviewed was selected at random among all eligible women in the household. Interview questions captured information on demographic characteristics, sexual and reproductive health, knowledge and usage of contraception, prenatal, delivery and postnatal care; vulnerability to domestic abuse, children's health and so on. Respondents' files were recoded with assigned identification numbers but names were not recorded to ensure complete anonymity. Referrals to social services and other information were provided to women in need of assistance.
Our study included all women of reproductive age (15-49 years old) from the afore-mentioned five African regions. We combined all the data from the five countries to get weighted estimates, representative of the entire African population. Women's individual standard weight variable "V005" was used as relative weight and normalized to make the procedure survey-specific. To pool data from the five countries, we de-normalized women's individual standard weight variable by dividing women's individual standard weight by sampling fraction of the specific survey. The formula for de-normalized weight variable is: Women's adjusted weight = V005 × (total women aged 15-49 years in the country at the time of the survey)/(number of women aged 15-49 years interviewed in the survey). 24 We created a composite variable for IPV based on questions presented to women who were selected for the domestic violence module of the survey, and who reported source of violence to be their partner and/or husband. Women who answered "yes" to any of the following items were categorized as having suffered from IPV: (1) experienced any emotional violence, (2) experienced any physical violence, and (3) experienced any sexual violence. 25, 26 We compared women who had experienced IPV to those who did not based on various socio-demographic, sexual literacy, and partner characteristics using Pearson's chi-squared test. Variables for comparison were: age, age at start of first sex, maternal education, partner's education, marital status, knowledge of how ovulation works, knowledge and current use of contraception, place of residence, economic status based on wealth index, recent sexual activity, respondent's and partner's desire for more children, if respondent was currently working, and decisionmaker on how to spend respondent's earnings.
The outcome of interest for this study was reproductive literacy, captured in the dataset by two variables: (1) knowledge of modern methods of contraception, and (2) usage of modern methods of contraception. We identified women who had knowledge about modern methods of contraception based on survey questions bearing the following options that the woman knows; (1) no method, (2) only folkloric method, (3) only traditional method, and (4) modern method. For 'usage of modern methods of contraception', options available from the survey questionnaire were that the woman (1) never used, (2) used only folkloric methods, (3) used only traditional methods; and (4) used modern method. If respondent knew or used both traditional and modern methods, modern method was given priority and she was coded as knowing or using modern method. Similarly, if a woman knew or used traditional and folkloric methods, traditional method took priority. For knowledge of modern contraception, we sub-classified women without knowledge of any contraception, or knowledge of only folkloric or traditional methods as "having no knowledge of modern contraception". Similarly, for modern contraception usage variable, women who either responded that they had never used contraception or used only folkloric or traditional methods of contraception were re-categorized as "had never used modern contraception". 
Statistical Analysis
We calculated the prevalence of IPV, knowledge of and usage of modern contraceptive techniques for each of the five countries separately, and for all countries combined. Furthermore, since the prevalence of IPV was more than 10%, we ran adjusted survey logbinomial regression models between (1) experience of IPV and knowledge of modern contraception, and (2) experience of IPV and usage of modern contraception. Covariates adjusted for were age, place of residence, respondent's education level and wealth index. All statistical analyses were conducted using R (version 3•5•2), RStudio (version 1.1.463) and all tests of hypotheses were two-tailed with a type-1 error rate set at 5%.
Ethical Approval
As this study was performed on publicly available deidentified data, the study was approved as exempt by the Institutional Review Board (IRB) of Baylor College of Medicine, Houston, Texas.
Results
A total of 5,424,242 women were analyzed for this study. The sample comprised women from five African countries -Benin, Burundi, Egypt, Kenya, and South Africa -representing Western, Central, Northern, Eastern, and Southern African regions respectively.
Sociodemographic Characteristics
The prevalence of IPV was 30.8%. In the entire combined study population, more than 50% of the women were 30 years of age or older with over half of them residing in rural areas. At the time of the interview, over 60% of the women had achieved at least secondary level of education, a proportion that was significantly greater than that of their less educated partners ( Table 1 ). The markers of financial/economic well-being were generally low with unemployment rate at more than 50%, and 1 in 5 of the women placed within the poorest or poorer wealth index bracket. The reproductive history indicators revealed mixed findings. More than half were between 15 and 19 years old when they first started having sex and about two-thirds were married. However, less than 5% had knowledge of ovulation while almost all had knowledge of modern methods of contraception and about half did not use contraception recently. Notwithstanding, over a third of the women were sexually active in the last four weeks and more than half did not desire more children. However, over a third of women and their partners desired children (Table 1) .
In all the five regions of Africa, we found significant differences in women who experienced IPV compared to those who did not experience IPV across demographic, socioeconomic, and reproductive health characteristics (p <0.0001). These differences were more pronounced among women 25-34 years of age, and those living in rural areas. Similarly, differences in socioeconomic characteristics were more pronounced among women with lower level of education, those with partners possessing lower level of educational attainment, those currently working, those in poorer and poorest wealth index categories, and among those who usually decided alone or had their husbands/partners alone decide for them how to spend their earnings. We also observed reproductive history differences among women who were victims of IPV compared to those who were not IPV victims. These differences were manifested more in women whose age at first sex was between 10 and 19 years of age as well as in those living with a partner. Additionally, we found variations among women without knowledge of ovulation, those who had never used contraception, among women who did not desire more children, and among women whose partners desired children. There were differences observed with other variables but these variations were not as pronounced as those described above (Table 1) . Figure 1 shows overall and regional prevalences of IPV, modern contraception knowledge, and usage of modern contraception in Africa. About 1 in 3 women in Africa was a victim of IPV with twice as many women possessing knowledge of modern contraception as those who used modern contraception. The figure illustrated notable regional differences. In western Africa, over 40% of women experienced IPV with seven times more women having knowledge of modern contraception than those who used modern contraception. Similarly, in central Africa, slightly more than 50% of women were IPV victims with about five times as many women possessing knowledge of modern contraception as those who used modern contraception. In the northern, eastern, and southern regions the prevalence of IPV was less than 50% and the ratio of women who were knowledgeable about modern contraception to those who used modern contraception was only about 2 to 1.
IPV Exposure and Knowledge of Modern Contraception
Adjusted prevalence ratios capturing the association between IPV exposure and knowledge of modern contraception only are displayed in Table 2 . The level of knowledge of contraception was 84% greater among African women who were victims of IPV as compared to their counterparts who were not (p < 0.0001). In addition, the following demographic characteristics were predictive of modern contraception knowledge independent of IPV status: 1) Age -women in the 40-44 years age group were about three time more likely than the 20-24 year olds to possess this knowledge. 2) Residencewomen who resided in rural areas were 73% more likely to have modern contraception knowledge. Women with secondary and lower educational attainment and those in the poorest wealth index category were, however, less likely to have modern contraception knowledge regardless of IPV status (Table 2 ). Table 3 summarizes the adjusted prevalence ratios for IPV and usage of modern contraception only. IPV was not associated with usage of modern contraception. Demographic characteristic predictive of modern contraception usage regardless of IPV status included: residence -women resident in rural areas were 21% more likely to use modern contraception. On the other hand, compared to adolescent women, those 20-49 years of age were less likely to use modern contraception regardless of IPV status (Table 3) . Similarly, women with educational attainment lower than secondary level were more likely to use modern contraception. However, the relationship between wealth index and poverty level revealed that women in the richest wealth index category were the most likely group to use modern contraception when compared to the other economic strata.
IPV Exposure and Usage of Modern Contraception
Discussion
In this study, the overall prevalence of intimate partner violence (IPV) against women in Africa was approximately 31%. Similar to other studies, we observed variations in the prevalence of IPV in Africa. 1, 2, 4, 6, 7, 12, 14, 17 To our knowledge, however, ours is the first to research IPV across all five African regions. The prevalence of IPV varies between and within study sites, 1-8 based on type and number as well as methodological designs. 4, 6, 12 Previously reported life time 1,7 and annual prevalence 4, 6, 7, 12 of IPV might have been underestimated due to lower reporting rates, fear of stigma, victimization, retaliation, inadequate or lack of healthcare provider knowledge and training associated with IPV.
1,6,7,16,27,28 Our study was not an exception. However, the multi-country nature of our analysis across all five African regions and multiple types of IPV studied make our result more generalizable.
Knowledge of modern contraception was high among IPV victims in all the five African regions. However, usage was lower compared to knowledge of modern contraception across all regions. This was more pronounced in western and central Africa. IPV victims may be motivated and empowered to seek knowledge and use modern contraception as protective mechanisms against the consequences of IPV. This was substantiated by our finding of IPV victims not wanting or waiting two or more years for more children compared to non-IPV victims. Demographic, socioeconomic, and reproductive history characteristics of IPV victims in our study were consistent with prior reports and included: young age, low maternal and partner educational attainment, unemployment, low level of income/ poverty, exposure to sex at an early age, and marriage.
1, 3, 4, 6, 12, 14, 19 To our knowledge, ours is the first study to delineate new characteristics associated with IPV victims not reported in prior literature. This included features such as decisionmaking regarding how women spend their earnings. In addition, reproductive history characteristics like poor ovulation knowledge, current sexual activity, and desire for children were novel areas that could be candidates for targeted intervention.
Limitations
This was a cross-sectional study and we were therefore, unable to establish temporality between IPV against women and knowledge or usage of contraception. Hence, it is difficult to establish a cause-effect relationship in our findings. Since the outcomes of the study were self-reported, our results could have been impacted by recall as well as misclassification biases. Further research is needed to understand the significance of existing and newly identified characteristics associated with IPV against women. More work is required to determine the impact of these characteristics on specific policies, resources, and interventions for preventing and managing IPV against women.
Conclusion and Global Health Implications
This study provides previously unavailable information about the association between IPV victims, knowledge and usage of contraception in all African regions. Despite regional variabilities, the study reported characteristics predictive of IPV against women, knowledge and usage of
